MIRLIN Camera: Imagi

stronomesattheJetPropulsionLabora-
tory havebuilt aninfrared camen nick-
amed MIRLIN (Mid-InfraRed Large-
well Imager) to enablethemto do a widerange
of observationsAmongtheseare studiesof the
tempeature characteristicsof the atmosphegs
of Jupiter and Saturn, investigationsof how
stars and planetary systemgorm and evolve
and how galaxies originate The camen is
a visiting instrumentat three large telescopes:
the 5 meter(200’) diameterHale telescopeon
Mt. Palomag CA, the 3 meter (120’) NASA
Infrared Telescopdracility on MaunaKea, Hl,
andthe 10 meter(400'—33feet!) Ked Il tele-
scope also on Mauna Kea. Becauset oper
atesin a part of the light spectrumwhese two-
dimensionaldetectos were not available until
justa fewyearsago, it is helpingtofill in crucial
missingpiecesn our undestandingof a variety
of astronomicalobjects.

Why Infrared?

Astronomicalobjectsemit enegy over a broad
spectrum.Visible light hasa wavelengthrange
of 0.4 micrometerdor bluelight (1 micrometer
is about1/50ththe diameterof a humanhair or
40 millionths of aninch) to 0.7 micrometerdor
red light andis emittedby objectswhich have
temperaturesf mary thousandsf degreedike
the sunand other stars. Informationaboutthe
atomsthatmake up starscanbe obtainedoy ob-
senationsatvisible wavelengths.
Theinfraredportion of the spectrumcovers
amuchbroaderangeof wavelengths Themid-
infrared, 5-30micrometersjs wherethe plan-
etsandroom temperaturebjectsemit mostof
theirradiation.(We canseethe planetswith our
eyesbecaus®f the sunlightthey reflect,notthe
enegy they naturallyemit.) Dustaroundstill-
formingstarsglowsbrightly in themid-infrared,
and we can obtain information aboutcomplex

1

ng the Heat of the Night

moleculessuch as hydrocarbonsand silicates
(familiar to usassootandsand-like rocks).

Radio wavelengths (loosely defined as
wavelengthslongerthan 1000 micrometers—1
millimeter) tell us still more informationabout
a variety of moleculesand other physicalpro-
cesses.By observingan objectat a variety of
wavelengths scientistscanpiecetogethera co-
herentpicture of what the objectis andhow it
fits into our understandingf theuniverse.

How MIRLIN Works

MIRLIN is muchlike the camerabody of a 35
mm camera—itcontainsthe “film” (the solid
state detector)and all the controls (exposure
time, etc.). The telescopeis like the lens—
by changinglenses(moving to different tele-
scopes)differentfields of view or othereffects
canbe obtained. The following figure shavs a
sketch of how MIRLIN is positionedwith re-
spectto theKeckll telescope.
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The heartof MIRLIN is anarrayof 16,384
infrared detectorsmade by Boeing in Ana-
heim, CA; thesedetectorsare arrangedin a



128x 128 square. The detectormaterialis sili-

mid-infraredarefurthercomplicatedy thefact

conwhich hasbeenintentionally contaminated thatany objectwhich is nearroomtemperature

with arsenicsuchdetectorsiresensitve to mid-

infrared“light”. MIRLIN’ s opticsarevery sim-

ple: two elements—the&ameramirror andthe
pupil lens—transfethe imageproducedoy the
telescop®ntothedetecto(shavnin thefollow-

ing figure). Thefield of view of the camerahas
beenoptimizedto take adwvantageof the sharp
resolutionprovided by thesdargetelescopes.
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Theentirecameras controlledby two com-

glows very brightly in this range,including the
telescopandthe sky—eventhe astronomerin
fact, obsenationsat mid-infrared wavelengths
have beencomparedo “observingin broadday-
light with atelescopenadeout of light bulbs”

To eliminatethis overwhelmingbackground
from the data, obsenrations are done by tak-
ing imageswhich alternaterapidly betweerthe
object (completelyinvisible in image “a” be-
low) and a blank region of sky nearby(image
“b”). This“chopping”is performedby toggling
the positionof thetelescopes secondarynmirror
backandforth betweentwo points;5 timesper
seconds typical. Thebackgroundmeasuredn
image“b” is thenremovedfrom image“a”; the
resultis shavn asthe“a—b” image.

ToLearn More About MIRLIN

MIRLIN was built at JPL by Dr. Michael
Resslerwith the assistanceof Dr. Michael
Werner Dr. Jame®Bock, GeogeReyes,Dr. Jef
Van Cleve (Cornell University), and Summer

interfacewhich allows the astronometo select johnpetren WarrenDavidson,and Christianto

the wavelength, exposuretime, and other ob-
senation parametersit alsoprocesseanddis-
playsthe incomingimages. The secondcom-
putercontrolsall the hardwarein orderto pro-
vide therequesteabsenation.

Taking I mages

Absorption by moleculesin the Earths at-
mosphere particularly water vapot limits the
wavelengthswhich can be detectedby MIR-
LIN to several“windows”. Obsenrationsin the
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We invite you to visit MIRLIN’s World
Wide Website at http://cougaipl.nasa.ge/mir-
lin.html to learna bit moreaboutMIRLIN and
to view avariety of imagest hastaken,includ-
ing thoseof the newly discovereddisk around
the star HR 4796, wherea solar systemis be-
lievedto beforming.



